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ARTICLE INFO ABSTRACT 
The number of people with autism spectrum disorders (ASDs) 1s 
growing in Russia and the world at large. It is important to find ways to 
diagnose and correct the work with such individuals. There is much evidence 
that children with ASDs often exhibit pronounced communicative difficulties, 
problems in establishing visual contact etc. Specialists working with this 
category of patients face serious difficulties in trying to find effective ways 
to interact with them. The use of virtual reality environments that have 
the necessary parameters, determined theoretically, experimentally, and 
practically, can mitigate these difficulties. The study has shown that, at 
present, there is much experience in the field of virtual reality application 
while working with children who have ASDs. Nevertheless, there are several 
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stage, as well as in obtaining education. It is necessary to choose the right 
methods of visualization and interaction in a virtual environment. The focal 
point of the article is to justify the project of creating a virtual reality for 
the diagnosis and socialization of individuals with ASDs, 1.e., its structure, 
stages and methods. In addition, the work is of interest in connection with 
the research of the phenomenon of presence in virtual reality. 
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the phenomenon of presence, 
immersion phenomenon, 
autism spectrum disorders. 


1. INTRODUCTION 


There is the growing body of literature 
which indicates that the number of people 
with autism spectrum disorders (ASDs) in 
Russia and the world currently stands at 1.5%, 
and according to some data, one 1n 68 children 
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suffers from these disorders (Kim Y. S., et al., 
2011). The questions of their adequate diag- 
nostics and the subsequent effective socializa- 
tion, including inclusive educational process 
are of much importance. ASDs are the group of 
complex deficiencies in mental development, 
characterized by the violation of the ability to 
social interaction, communication, and inad- 
equate stereotyped behavior. The peculiarities 
of individuals with ASDs include the violation 
of social contacts, difficulties in recognizing 
visual objects, the violation of verbal and non- 
verbal communication, etc. 

By today, Russian Federation has cre- 
ated a system for determining the education- 
al route of a child with ASDs. The system 
emerges from a comprehensive survey within 
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the framework of psychological, medical and 
training commission (the PMTC). The body of 
specialists, 1.e., a psychiatrist, a teacher-psy- 
chologist, a speech therapist, a social teacher, 
and a speech pathologist determine children’s 
state of higher mental functions and speech. 
They also specify the degree of mastering 
knowledge, abilities and skills and provide 
recommendations which designate education- 
al organization. 

The traditional examination procedure 
of the PMTC usually lasts from one to one and 
a half hours. It includes the main stages which 
are as follows: the acquaintance with the 
child, the study of the documents, the health 
screening itself. At the final stage the commis- 
sion body makes up conclusions, provide rec- 
ommendations and fills out the standard form 
of experts’ opinion report. The individual with 
ASDs, as a rule, does not have time to adapt to 
the new premises and people, to maintain pro- 
ductive contacts with them. This often leads 
to the fact that the child can show much lower 
results comparing with the familiar and / or 
more comfortable conditions for him. 

One of the main objectives of the study 
is to clarify the specifics of cognitive tasks for 
individuals with ASDs. There is much evi- 
dence that in the clinical picture of specific 
cases of ASDs there are often signs of other 
kinds of mental developmental disability, 
most often accompanied by mental retardation 
(see Morozov S. A., Morozova T. I. and Be- 
liavskii B. V., 2016). Interestingly, “nowadays 
there is no single point of view on the fea- 
tures of intellectual development of children 
with ASDs. Experts express different opinions 
which sometimes are opposite” (Morozov S. 
A., Morozova T. I. and Beliavsku B. V., 2016, 
p. 11). A key theoretical aspect of the research 
is to clarify this issue. The practical goal lies 
within the domain of the survey and the evalu- 
ation of results (Morozov S. A., Morozova T. 
I. and Beliavskii B. V., 2016). 

Solving the problems of diagnosis and 
socialization of people with ASDs will allow 
the presentation of tasks in a specially created 
virtual environment. Our target is to determine 
the optimal parameters of this virtual environ- 
ment. On the one hand, this virtual environ- 
ment will help reduce the level of stress that 
traditionally arises during diagnostics, and, 
therefore, make it more accurate and effective. 
On the other hand, by changing the quality of 
the virtual environment, determining its opti- 
mal parameters in accordance with the pecu- 
liarities of perception and behavior of a spe- 
cific child with ASDs, it is possible to achieve 


the faster and more profound learning of the 
material during the training process, as well as 
the formation of communication skills. Conse- 
quently, these actions correspond to the trends 
of modern inclusive education, which implies 
the individualization of educational trajecto- 
ries when individuals with ASDs are included 
in the overall process of education and social- 
ization. 


2. MATERIALS AND METHODS 


The presence effect can be studied us- 
ing the methods which are as follows: 

- A subjective method based on self-re- 
porters or questionnaires. It provides a com- 
parison between the parameters of two vir- 
tual environments among themselves or the 
parameters of the virtual environment com- 
pared with the real environment, etc.; 

- A physiological method, with the help 
of which the presence of physiological reac- 
tions to the image of a dangerous environment 
is recorded. E.g., a view from a great height to 
the abyss. Presence 1s determined indirectly, 
through a reaction like that which would ap- 
pear in the real world; 

- A psychophysiological method, which 
serves to identify the features of the percep- 
tion of virtual environment, as well as the na- 
ture of the influence of virtual media on the 
addressee: 1) test questionnaires for deter- 
mining the profile of functional brain asym- 
metry (Arshavski V. V., 1998; Nikolayeva 
E.I., 2003; Bragina N. N. and Dobrokhotova 
T. A., 1988). The definition of the situational 
emotional state with the help of M. Lusher’s 
projective test; 2) a direct inquiry method; 3) 
instrumentation techniques, 1.e., the analysis 
of perception with the help of the eye move- 
ment recording system (eye-tracker) RED5S00; 
a modified measurement technique for the de- 
scription of human galvanic skin response by 
I. R. Tarkhanov, W. Ferre with the help of the 
professional computer polygraph «Diana»; 
electroencephalography (EEG) and _ event 
related potentials (ERP) analysis using the 
EEG-ERP-24/8 electro-encephalograph «Mit- 
zar-EEG-ERP-24/8». 

The application of psychophysiological 
methods makes it possible to objectify the data 
obtained, to determine the leading regions 
of the brain when solving cognitive tasks in 
normal people and in individuals with ASDs. 
These methods help consider the problem of 
integrating information in virtual reality in 
comparison with ordinary reality, including 
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cases of virtual disease. The combination of 
oculography with EEG and virtual reality al- 
lows a comprehensive assessment of the pro- 
cesses of attention, visual perception, thinking 
in the experiment and in the ordinary environ- 
ment among the individuals with ASDs and 
neurotypical users. It will also allow to model 
optimal learning environments through visu- 
alization. 

- Behavioral, through which the pres- 
ence is determined by the coincidence of be- 
havioral responses of subjects with those that 
they would have in a similar situation in the 
real environment. 

The experimental part of the study will 
be conducted on the basis of the brain labora- 
tory and neurocognitive development of UrFU 
named after first President of Russia 

B.N. Yetsin. 

The sample will consist of two groups of 
subjects: the first will include individuals with 
autism spectrum disorders aged 18-25 years, 
numbering 20 people; the second group will 
include neurotypical individuals aged 18—25 
years, also numbering 20 people. The experi- 
mental group will include only individuals 
with ASDs who have verbal communication 
skills, capable of providing answers to pro- 
posed cognitive tasks, as well as describing 
their states while 1n a virtual environment. 

The choice of the age range is due, to 
the urgency and inadequacy of the issue of the 
education of persons with disabilities (HIA), 
and specifically with ASDs, in institutions of 
secondary and higher vocational education. In 
addition, the problem of vocational guidance 
and employment for this category of persons, 
and especially those with ASDs, is significant. 
At the same time, for teenagers with ASDs, 
preparation for work with the use of informa- 
tion technologies, including virtual environ- 
ment tools, is of importance, so now there is 
already a positive experience of employment 
of people with ASDs, primarily in the IT 
sphere (e.g., SAP company, etc.). 


3. RESULTS 


Therefore, the main components of the 
proposed study aimed at the application of vir- 
tual reality for diagnosis and socialization of 
persons with ASDs will be as follows: 

The stages of research 

1. The design and development of spe- 
cial software tools and the study of cognitive 
functions of individuals with ASDs using vir- 
tual reality media. 


2. The testing of a prototype adapted for 
people with ASDs, conducting experiments to 
detect the influence of the presence state on 
the solution of intellectual problems, both for 
ordinary users and for adolescents with ASDs. 

During the study, it is planned to iden- 
tify how virtual reality will be perceived by 
children with ASDs, e.g., neutral, as a pleasant 
experience, as a harmful experience, distract- 
ing from the performance of a cognitive task, 
Or, aS an experience, helping to focus on the 
cognitive task. It is also planned to clarify the 
specifics of the statements of individuals with 
ASDs in terms of their dictionary, the gram- 
matical structure of their speech compared 
with neurotypical people. 


Table 1. AR formats and children with 
ASD 


Hypothetical 
relationship of 
reality and AR, 

providing 
immersion 
(requires 
experimental 
verification) 


Using an intermediary character for 


Needs and 
characteristics of 
children with ASD 


AR formats to meet the needs of the child 
with ASD 


Communicative 


. ; communicating with other people: gamification 50-50 
difficulties S por 6 


of communication 
. Clarity of scenarios; reinforcement of repetitive 
Pursuit of monotony y ‘ “pe 90-10 


script elements with recognizable visual signs 
Concentration The appearance of pop-up windows with visual 80-20 


problem and audible reminders 


Inclusion of small buttons in the most 90-10 
interesting games or exercises - 
Emotional Backgrounds and other colors that have a 80-20 


vulnerability positive impact 
The need for the right — Inclusion of models in scenarios of games snk 
behavior models connecting reality and AR: social stories 

3. The analysis of the specifics of per- 
ception of images and features of cognitive 
tasks by persons with ASDs in virtual reality. 

4. The development of proposals on the 
specifics of the psychological and aesthetic 
parameters of the virtual environment used 
in the diagnosis and training of persons with 
ASDs. 

5. The modification of programs, the de- 
velopment of recommendations for designing 
a full-fledged environment for diagnosing and 
training individuals with ASDs using visual- 
ization tools, including virtual reality environ- 
ments. 

6. The development of proposals on 
technical, visual, psychophysiological and 
aesthetic parameters of the virtual environ- 
ment for persons with ASDs, including the 
model of inclusive education. 


Motor disorders 
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4. DISCUSSIONS 


4.1. The peculiar aspects of the 
mental development diagnostic of 
children with ASDs 


The work on the examination of children 
with ASDs should be aimed at maximizing the 
opportunities and abilities of such children for 
successful inclusion in the educational envi- 
ronment of the training organization. In this 
regard, PMTC specialists face several chal- 
lenges which are as follows: 

¢ the specification of the mental state of 
the child and his potential in terms of obtain- 
ing the most accessible education; 

¢ the definition of an educational route 
which must be adequate to the identified indi- 
vidual characteristics; 

¢ the psychological and educational 
counseling of parents or children’s legal rep- 
resentatives, training, medical and _ social 
workers. If necessary, the counseling should 
also embrace the employees of other institu- 
tions and departments representing the inter- 
ests of the child in the family, the educational 
organization, the society at large; 

¢ the monitoring of the learning dy- 
namics and the level of social adaptation to 
the process of including the child in the ed- 
ucational environment; 

¢ the development and implementation 
of preventive and corrective-developmental 
activities regarding the child with ASDs; 

¢ the educational activities targeting the 
improvement of the psychological, instruc- 
tional and medico-social culture of specialists 
and teaching staff. 

The main aspects of conducting indepth 
diagnostics highlight key points which are as 
follows: 

¢ The complex, comprehensive and ho- 
listic-dynamic assessment of developmental 
disabilities, including the inclusion of medi- 
cal, psychological, training, and social fea- 
tures and developmental parameters of the 
child. The comprehensiveness and integrity of 
the assessment should consist in the systematic 
approach to mental development. It must also 
encompass the understanding of the develop- 
mental laws and their closest correspondence 
to the definition of the necessary conditions for 
the child’s adaptation. The assessment must 
target the maximum social self-realization of 
the child, specifically, within the educational 
environment. The dynamic aspect of the as- 
sessment suggests the interrelated analysis of 


the actual development of the child emerging 
from the anamnestic and follow-up data at dif- 
ferent age stages, as well as the dynamics of 
changes of the child’s state indicators directly 
during the process of the examination. 

¢ The refinement and specification of pe- 
culiar educational conditions: 

¢ The category of the adapted educa- 
tional program (its content, level, focus, the 
degree of differentiation and individualiza- 
tion). 

¢ The conditions for the implementa- 
tion of the adapted educational program, 1.e., 
the front-line teaching mode, an individual 
approach, a frontal individual method, as well 
as teaching at home. The conditions may also 
include mixed training which encompasses an 
individual mode of attending lessons, one or 
two or more days off per week in accordance 
with the evidence and in agreement with the 
administration of the educational institution. 
The conditions also include the features of 1n- 
troducing the child to the educational environ- 
ment, 1.e., the degree, volume and the form of 
inclusion. 

The requirements for the procedure and 
methodological support of the diagnostic ex- 
amination include a set of key aspects which 
are as follows: 

1. The procedure and duration of the 
examination are determined by the age, in- 
dividual and typological features of the child’s 
development. 

2. Parents must give written consent for 
a child examination. 

3. It is desirable to conduct the child’s 
examination in his / her usual environment, 
with the obligatory presence of parents. 

The criteria for the adequacy of the pro- 
cedure and the duration of the examination are 
as follows: 

° a specialists’ communicative contact 
with the child under examination; 

¢ the availability, effectiveness, success 
of the child’s activity in the survey process, 
considering the necessary assistance mea- 
sures; 

¢ the possibility of the “self-compensa- 
tion” of the child’s condition or, if necessary, 
the termination of the examination if there are 
severe psychosomatic, neurodynamic, neurot- 
ic, psychopathic or psychotic disorders during 
the examination; 

¢ the parents or child’s legal representa- 
tives’ confidence in the examination special- 
ists. The parents must be willing to accept 
specialists’ conclusions and follow their rec- 
ommendations. 
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In the situation of conflicting opinions 
of specialists regarding the assessment of the 
child’s condition and recommendations for 
the development of an adapted educational 
program, compromise solutions emerge. They 
target more favorable social conditions for 
the child. In these cases, we recommend the 
diagnostic periods of training, psychological, 
social, and legal support, as well as a dynamic 
observation in the process of repeated exami- 
nations. A child should be given a chance to 
use his backup capabilities. 

It is necessary to note that the require- 
ments should correspond to the methodologi- 
cal materials used during the assessment of 
psychological and training features of child 
development during the examination. First, 
there are requirements for the standard in- 
variability of stimulant materials’ techniques 
which are primarily visual. The main require- 
ments for such diagnostic techniques are as 
follows: 

¢ The methodology should have a suf- 
ficiently long period of approbation on mod- 
ern children, including children with different 
types of deviant development; 

¢ Its stimulus material should stay un- 
changed for a long time, as well as the tech- 
nology of their presentation and the analysis 
of results; 

¢ In connection with the need for an in- 
depth examination, it is essential to use the 
methodology of a clinical approach. Con- 
sequently, the methodology determines the 
possibility of the flexible presentation of the 
stimulant material, 1.e., it is desirable to use it 
during a training experiment. The latter makes 
it possible to assess such a nonspecific indica- 
tor as the child’s learning ability; 

¢ The methodology should have enough 
polyfunctionality, 1.e., the ability to assess 
various indicators of the state and character- 
istics of the child’s activity. At the same time 
the methodology should have a preferential 
orientation to certain parameters of a specific 
mental development sphere; 

¢ The implementation of an age-based 
approach to the study of the child’s mental 
development. The methodology should cov- 
er a sufficiently large age range. To achieve 
this goal its tasks should be designed as more 
complex. Simultaneously, the complexity of 
the methodology should cover several periods 
of childhood, e.g., from younger preschool to 
primary school age, etc.; 

¢ The results obtained must have, first, 
qualitative, conditionally normative indicators 
that characterize modern children. For certain 


methods, quantitative indicators are possible. 

There are special principles which de- 
termine the diagnostic activity of specialists. 
They are as follows: 

1. The construction of an examination 
hypothesis based on the holistic view of the 
child. The hypothesis must encompass the 
knowledge of various branches of psychology, 
pediatrics, child psychiatry, medical genetics, 
education science, including special correc- 
tional pedagogy; 

2. The complete use of the algorithm for 
changing the diagnostic hypothesis in the light 
of the data obtained (Bayes rule); 

3. The construction of the procedure or 
technology of the examination in accordance 
with the actual age and the peculiarities of the 
child’s behavior. The procedure should corre- 
late with the adult-child dyad; 

4. The use of the methodical tools ad- 
equate to the goals and hypothesis of the ex- 
amination, considering procedural features 
that allow obtaining multifactor (multifunc- 
tional) information due to the technology of 
presentation; 

5. The analysis of the received data us- 
ing the technologies of integrative results’ 
evaluation, which gives the maximum infor- 
mation not only about the specifics of devel- 
opment and the formation of various functions 
and systems at the phenomeno-logical level, 
but also allows to identify the complex and hi- 
erarchy of reasons leading to this development 
option; 

6. The categorization of the actual child’s 
developmental level with an access to the type 
and structure of the development. At this level 
it is important to reach the formulation of the 
conclusion, the definition of the probabilistic 
forecast of the development, which, in turn, 
will allow to develop an effective program for 
accompanying the child. 

The assessment of a child’s mental de- 
velopment is presented in the form of the fol- 
lowing stages, which follow one another: 

1. Anamnesis; 

2. The formulation of the hypothesis of 
the examination regarding preliminary con- 
clusion, clarifying and adjusting it in the pro- 
cess of work; 

3. The procedure for examining the 
child using appropriate tactics and technolo- 
gies adequate to the age and capabilities of 
this category of deviant mental development; 

4. The system analysis of survey re- 
sults, their comparison in accordance with the 
hypothesis; 

5. The final formulation of the conclu- 
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sion, considering the results obtained. This 
stage includes the understanding of the mech- 
anisms and ways that led to the observed fea- 
tures, the definition of a probabilistic forecast 
of development, the ways and methods of indi- 
vidual approach to the child, the methods and 
techniques of corrective-developing work. 

Therefore, the assessment of the fea- 
tures of the ASDs child’s mental development 
is designed to ensure adequate progress, edu- 
cation and upbringing in accordance with the 
identified features. This assessment has cer- 
tain stages, it is provided with adequate tools, 
considering the child’s age, and its character- 
istics. All these factors determine the design 
of the diagnostic procedure in virtual reality 
conditions. 


4.2. The basic concepts of design and 
research work on the creation of 
virtual reality for the completion of 
cognitive tasks 


Now we proceed to the definition of the 
terminological apparatus of work. It is an 1m- 
portant stage, which ensures more effective in- 
teraction of specialists of various profiles. The 
main terms are as follows: 

1. Virtual reality. This term denotes a 
special environment created by the computer 
with the help of special devices, 1.e., a helmet, 
screens with illusion of three-dimensionality, 
etc. The created environment is perceived by 
a user as the real world in which he really is 
and does not observe it from the outside. The 
user interacts with it directly, the same way he 
interacts with the ordinary world. Virtual real- 
ity is an artificial environment that can detect 
the position and actions of users and replace or 
supplement the feedback they perceive, caus- 
ing a person to sense a presence in the virtual 
world. 

2. Virtual environment. The term “vir- 
tual environment” encompasses a specific 
computer visualization environment, which is 
created by special devices to solve a specific 
task. Experts outline specific characteristics 
of virtual environment which are as follows: 
a three-dimensional and often stereoscopic 
environment; the possibility of a view from 
within some space, the chance of immersion in 
the virtual world; the control over the visible 
part of the virtual environment; dynamism; a 
multisensory mode which provides informa- 
tion to several senses. 

3. “The perceptual illusion of imme- 


diacy” or “the sense of being there’. These 
features provide the phenomenon of presence, 
which is opposed to seeing the image from the 
outside. At the same time, when experienc- 
ing presence, the user “forgets” about the ma- 
chines that supply him with the images. Pres- 
ence is impossible without immersion, which, 
depending on the interaction of technical 
means, creates a virtual reality with the senses 
of man. Immersion results in the involvement, 
determined by the content of the environment 
with which the person is currently working, 
and what is happening in it. 

4. Immersion. The term “immersion” 
traditionally refers to the submersion of a per- 
son in a computer-generated world. Experts 
distinguish visual, auditory, vestibular (used 
mainly for simulators and games) and less 
common tactile immersion, depending on the 
applied technology. 

Immersion arises when, due to the qual- 
ity of the interface, the stimuli acting on the 
senses of the user come not from the real world 
but are created by the computer. The immer- 
sion can be complete, incomplete or absent. 

A virtual environment designed for full 
immersion technologies is called immersive, 
as opposed to a non-immersive environment 
in which the sense organs of the user are not 
cut off from the real-world stimuli. It is as- 
sumed that in an immersive virtual environ- 
ment, the user can sense the effect of presence. 

5. Involvement. It 1s a psychological 
State experienced as the consequence of fo- 
cusing on a consistent set of incentives or rea- 
sonably related actions and events. Involve- 
ment depends on the value that a person gives 
to stimuli, actions or events and can appear in 
any environment, regarding the variety of ac- 
tivities or events. 


4.3. The development of ideas about 
virtual reality 


The concept of virtual reality appeared 
at the turn of the 1980s and 1990s, when soft- 
ware and hardware environments created for 
aviation training devices and simulators began 
to be used in various types of research, com- 
puter imaging, education, and games and en- 
tertainment. 

In the 2" half of the 1990s, work is be- 
ing done to exploit the possibilities of virtual 
reality in medicine and psychology. Virtual 
reality was suggested to be used to overcome 
various phobias and dependencies (see Strick- 
land D., et al., 1997). In this case, virtual en- 
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vironments had the relatively poor quality of 
graphics and interfaces, but a quick immersion 
into the virtual world and the presence of such 
states, like presence, allowed to receive inter- 
esting results. 

At the same time, the first publications 
on the use of virtual reality in autism began to 
appear, although at first all results were lim- 
ited to an analysis of the possibilities of virtual 
reality (Strickland D., 1997). 

To date, there is a considerable body of 
literature describing the use of virtual reality 
to help people with ASDs (Averbukh V. L., 
et al., 2014; Wang M, Reid D., 2011; Lahiri 
U., et al., 2013; Kuriakose S., Lahiri U., 2015; 
Didehbani N., et al., 2016). In general, pub- 
lications describe the methods of using vir- 
tual reality for children and adolescents with 
ASDs. In several papers, the results of experi- 
mental studies are presented, e.g., Wang M.., 
Anagnostou E. (2014). They describe the use 
of natural interfaces within virtual reality en- 
vironments. At the same time, it 1s necessary 
to note that there is the insufficient study of the 
imagery of visual objects, the limited goals set 
for developers and researchers. 

Of much importance is the fact that 
the professor of Oxford University Steven 
Chance (PhD) organized a research group 
“Neuroanatomy and Cognition Group” at the 
Department of Clinical Neurobiology. Their 
projects are devoted to the study of cognitive 
and psychiatric disorders and comparative 
evolutionary neurobiology. The group studies 
the interrelation of brain structures and func- 
tions: language and cognitive function (http:// 
chancelab.ndcn.ox.ac.uk/Publications.html). 

As far as Russian studies of computer 
psychology are concerned, it is necessary to 
mention Lomonosov Moscow State Univer- 
sity whose researchers use the virtual reality 
environment based on CAVE (Cave Automat- 
ic Virtual Environment). This activity encom- 
passes the project “The Application of Virtual 
Reality Technologies in the Development of 
Innovative Methods for Studying Cognitive 
Processes of a Person” (2012-2013-https: // 
istina.msu.ru/projects/8824217/). This project 
is focused on the interdisciplinary research, 
including such areas as computer psychology 
(imaging and interface research), autism psy- 
chology and computer visualization, including 
graphic and web design tools. This can ensure 
the study of both psychological problems of 
autism research with the help of virtual real- 
ity environments, as well as the visualization 
component taken together with the interfaces 
corresponding to the tasks set. 


Nowadays the design of an educational 
environment for children with autism spec- 
trum disorders, including its content and de- 
sign, 1s also under study. There 1s a body of lit- 
erature describing the ethical aspects of work 
with ASDs children (see Bystrova T. Yu., To- 
karskaja L.V., 2016; Bystrova T. Yu., Tokars- 
kaja L.V, Grozina V.A., 2016). 

In the context of the educational activ- 
ity with ASDs students, there are publications 
describing the method of projects (Bystrova T. 
Yu., Larionova V. A., 2015). 


4.4. The features of virtual reality 
designed for individuals with ASDs 


The work on the creation and use of vir- 
tual reality environments for the diagnosis and 
socialization of people with ASDs is interdis- 
ciplinary in nature. It emerges at the intersec- 
tion of psychophysiology, cognitive sciences, 
mathematical modeling, virtual reality, special 
pedagogy and psychology. 

In this paper, we can use the experience 
of developing specialized computer visual- 
ization systems, for which it is necessary to 
create new methods of displaying objects and 
interfaces. In this case, it 1s important to deter- 
mine the individual characteristics of specific 
users who can adequately interpret the results 
of modeling and visualization. Therefore, the 
study will use the results of works on study- 
ing the features of perception and analysis of 
virtual reality, 1.e., the presence and immer- 
sion state, as well as its possible negative con- 
sequences (cyber sickness) (Averbukh N. V., 
2010), (Averbukh N., 2014), (Riva, G., Man- 
tovani, F. 2012). In addition, it is planned to 
adapt and further use the software developed 
for conducting the relevant experiments. 

It is planned to offer individuals with 
ASDs and neurotypical people the same cog- 
nitive tasks in the same environment to com- 
pare their states when solving the tasks. In the 
long term it will allow to achieve the results 
which are as follows: 1) diagnostically create a 
series of tasks in virtual reality for conducting 
complex psychological and pedagogical ex- 
amination of people with suspicion of autism 
spectrum disorders; 2) during rehabilitation to 
formulate training assignments in obtaining 
education, vocational guidance, preparation 
for further employment. 

The conditions for creating a virtual re- 
ality with the characteristics that contribute to 
the solution of cognitive tasks are as follows: 

1. The evaluability of methods for 
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studying the phenomenon of presence. Some 
of them already exist, the missing part must 
be found or transformed from existing ones 
considering the characteristics of people with 
ASDs. 

2. The results of a comparative analy- 
sis of the presence status of individuals with 
ASDs and neurotypical people. 

3. The data on the phenomena of pres- 
ence and immersion in virtual reality environ- 
ments, related to the state and cognitive abili- 
ties of people with ASDs. 

4. The data on peculiar features of cogni- 
tive tasks’ performance by people with ASDs 
in a virtual environment. These data must be 
compared with the results of performing simi- 
lar tasks in a real environment. 

5. The analysis of research results in the 
field of designing techniques aimed at diag- 
nosing ASDs using virtual reality. 

6. The psychological and aesthetic pa- 
rameters of the virtual environment used in 
the diagnosis and rehabilitation of people with 
ASDs. 

7. The development of visualization 
techniques and human-computer interaction 
for virtual reality systems used in working 
with people with ASDs based on the activity 
approach to develop interactive visualization 
systems (Averbukh V. L., et al., 2014), and the 
re-quirements for maximum naturalness of in- 
terfaces (Starodubtsev I., et al., 2014). 

These conditions determine the se- 
quence of work on the project to create a vir- 
tual reality for the solution of cognitive tasks. 
On their basis, we conduct a sketch search, 
modeling, approbation and adjustment of vir- 
tual reality. They, in fact, represent the stages 
of interdisciplinary design and research activi- 
ties. 


4.5. The risks of work on the use of 
virtual reality in dealing with per- 
sons with ASDs 


Starting to work on the design of a virtu- 
al environment for people with ASDs, it must 
be remembered that its influence is still not 
fully understood even regarding normatively 
developing individuals. For example, a study 
conducted by the Center for Children with Au- 
tism in Romania showed that 90% of children 
aged 2-3 years had triggered the development 
of ASDs by over-viewing (more than 4-5 hours 
per day) of television programs or interaction 
with other forms and types of virtual reality 
(http://lib.komarovsk1y.net/virtualny]-autizm- 


eto-uzhe-realnost.html). Marius Zamfir, a psy- 
chologist and coordinator of the Center, intro- 
duced the term “virtual autism”, pointing out 
that “it 1s practically impossible to distinguish 
between autism which has developed from 
the uncontrolled impact of the gadget on the 
child’s psyche from the classical one’. Among 
the manifestations of virtual autism there are 
specific features which are as follows: the lack 
or difficulty of socialization skills, the lack of 
persistent eye contact, speech disorders, diffi- 
culties with role-playing games, and the pres- 
ence of stereotypes. M. Zamfir points out that 
“the difference between classical and virtual 
autism lies in the fact that in the first case we 
are talking about biological neurological un- 
derdevelopment, and in the second case about 
the destruction of neurodevelopment caused 
by the impact of virtual reality”. This study 
does not consider the impact of virtual reality 
on children with ASDs, and does not outline 
other indicators, except for the time spent in 
a virtual environment. However, it is obvious 
that the impact of various gadgets and envi- 
ronments on the child may vary significantly. 
All this should be considered when designing 
a virtual environment. 


5. CONCLUSIONS 


During the study, the intellectual activ- 
ity of adolescents with ASDs will be deter- 
mined within the framework of virtual reality 
environments. We will reveal and describe the 
peculiarities of perception of virtual reality by 
adolescents with ASDs. We also target the ex- 
perience of virtual reality phenomena in ado- 
lescents with ASDs. 

Based on the results of the study, it is 
planned to develop methods for investigating 
ASDs using virtual reality media; the methods 
and software of the ASDs diagnostic process. 
Accordingly, we plan the implementation of 
prototypes of software for teaching people 
with ASDs using visual systems, including the 
ones based on virtual reality. We will deter- 
mine necessary and sufficient optimal param- 
eters of the virtual environment, which will 
facilitate the diagnosis and training of persons 
with ASDs. In addition, we will develop rec- 
ommendations on the design of virtual real- 
ity environments for individuals with ASDs. 
Based on the results obtained, it 1s planned to 
design and test virtual reality, considering the 
characteristics of individuals with ASDs. In 
advance, it is assumed that it should be deplet- 
ed of sensory stimuli, 1.e., 1t should include a 
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few colors, a few distractions, and soft colors 
primarily. 

Therefore, from a fundamental point 
of view, the work will make a contribution to 
understanding the phenomenon of presence, 
including related physiological and psycho- 
physiological states of inclusion in activities, 
and to develop an environment for diagnosis 
and training of persons with ASDs. 
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